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Fig. 1 Traditional double windings and novel dual

three-phase bearingless motor
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permanent magnet motor
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Fig.5 Control system of dual three-phase

bearingless motor
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Structure principle and control of novel dual three-phase bearingless
permanent magnet synchronous motor

YUAN Jian-fei, ZHU Huang-qiu, ZHAO Yu-liang, DING Quan
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract ; In view of the disadvantages of complex structure and low reliability of double winding bearingless motor,
a novel bearingless permanent magnet synchronous machine with dual three-phase windings topology is proposed.
The structure of this motor with distributed winding is divided into two independent and symmetrical three-phase
winding units. Currents of two different sequences are fed at the same time into two winding units by using two
three-phase inverters to achieve the operation of bearingless motor. And mathematical models of the torque and ra-
dial suspension force are deduced. The gap magnetic flux distribution of motor are studied under two groups of cur-
rent control using finite element method. The finite element analysis results of radial suspension force, torque and
eccentricity magnetic force are compared with theoretical calculation results. In addition, a control strategy of sup-
plying unbalanced phase current for controlling the motor is proposed. The motor coils are equivalent to two ordina-
ry three phase motor, and the signals of SVM are synthesized by the reference values of the torque current and the
suspension force current. The simulation model based on Matlab is constructed, and the results showed that the mo-
tor can achieve stable suspension and get good drive performance.

Key words: bearingless motor; dual three-phase windings topology ; structure principle; FEA; control strategy





